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I. Introduction

1. 35 U.S.C. § 112, ¶ 6 (hereinafter §112(6)) allows claims to be expressed in a form other than by setting out
the precise structure of the device to be used or activity of the step to be performed. It provides that an
"element in a claim for a combination may be expressed as a means or step for performing a specified
function without the recital of structure, material, or acts in support thereof, and such claim shall be
construed to cover the corresponding structure, material, or acts described in the specification and
equivalents thereof."

2. This paragraph has particular applicability to software[1] inventions due to the functional nature by which
software is claimed. Section 112(6) requires a judge to look to the specification for corresponding structure
or acts and "equivalents thereof."

3. The ease of applying substantial changes to a program while achieving the same functionality is a problem
for patentees. Unfairness prevails because potential infringers can easily escape infringement by simply
rearranging the underlying code to take on a different structure. The issue in this paper is how to analyze
software patents for infringement under §112(6), literal infringement, and the doctrine of equivalents.[2]
Using the conventional infringement analysis on mechanical inventions is sometimes a challenge for
litigators and the courts. Even more challenging, however, is trying to use the same analysis on software
inventions.

4. Software inventions do not have the form of mechanical structures, and consequentially the techniques for
describing mechanical structures are unsuitable for describing software inventions. While mechanical
inventions are best disclosed by illustrating the mechanical structure being claimed, software inventions
often cannot be adequately disclosed by providing the structure of the underlying program. Claims to
mechanical structures can be formulated by beginning with the frame and describing the other structures
attached thereto. Software, however, does not naturally have such structure, so the claims must also differ in
form.

5. This paper discusses the triggering language of §112(6). It then lays out the conventional infringement
analysis set forth by the Supreme Court. Third, this paper discusses problems raised by §112(6) with respect
to mechanical inventions and software inventions. Next, the paper discusses how the infringement analysis
could be modified to account for §112(6) software claims. The paper concludes that where software
functionality is more important than its underlying structure or activity, software is ill-fit to be analyzed for
infringement under §112(6).

II. Claim Language That Triggers §112(6)

6. The structure of a patent includes two primary elements. First, the disclosure section contains a clear, written
description of the invention and the preferred method contemplated by the inventor on how the invention
will be performed or carried out.[3] Second, the claims of a patent, following the specification, are generally
written broadly in an attempt to gain expansive protection of the invention. As a patentee need only disclose
a single version of the claimed invention,[4] the specification is often written quite narrowly, in other words,
with a lot of detail. The narrow drafting of the specification is typically of less concern to the patentee,
because the language within the claims normally defines the scope of patent protection.[5]

7. Nonetheless, in some cases, the specification clearly places limitations on the scope of protection offered by
the claims. When functional language is used to draft broad, all-encompassing claims, the 1952 Patent Act
restricts the scope of coverage to that which is disclosed in the specification and its equivalents.[6] A patent
drafter should understand the language that triggers such a restriction on apparatus and process claims.[7]

A. The Triggering Language For Means-Plus-Function Claims

8. A means-plus-function claim is a type of apparatus claim. Under §112(6), "an applicant can describe an
element of his invention by the result accomplished or the function served, rather than describing the item or
element to be used (e.g., 'a means of connecting Part A to Part B, 'rather than 'a two-penny nail')."[8] The
patent drafter is afforded the option of using the means-plus-function format whenever convenient.
However, determining whether an applicant exercised this option is no simple task.

9. The Federal Circuit stated that "if the word ‘means’ appears in a claim element in combination with a
function, it is presumed to be a means-plus-function element."[9] This presumption collapses, however, if
the claim recites sufficient structure, material, or acts to perform the claimed function.[10] The court has also
stated that "mere incantation of the word 'means' in a clause reciting predominantly structure cannot invoke
section 112, ¶ 6."[11] Even when a claim recites the words "means for" before describing a certain function,
a court will not simply conclude that such language is functional. Rather, the court will inquire further to
ascertain whether the presumably functional language recites structure. Moreover, the Federal Circuit stated
that:

[t]he recitation of some structure in a means plus function element does not preclude the applicability
of section 112(6) . . . For example, . . . [when] the structural description in the joining means clause
merely serves to further specify the function of that means . . . The recited structure tells only what the
means-for-joining does, not what it is structurally.[12]

10. Thus, when structural language is recited in the presumably functional language, §112(6) may or may not
apply depending on whether the recited structure further delineates the means or whether it clarifies the
function.

11. As an example, in Overhead Door[13] the Federal Circuit found that a "memory selection second switch
means being adapted to select a first position . . . and . . . a second position" triggered application of §112(6).
The patent involved improvements on remote control systems for garage door openers. The court reasoned
that because the claim utilizes the term "means" and the claim does not specify any structure or material for
performing the recited function, "memory selection second switch means" is a means-plus-function element
under §112(6).[14] Thus, "memory selection second switch means" was found to cover the "corresponding
structure, material, or acts described in the specification and equivalents thereof."[15]

12. Without the term "means," a claim element is presumed to fall outside means-plus-function strictures.[16]
Once again, however, that presumption can collapse when an element lacking the term "means" nonetheless
relies on functional terms rather than structure or material to describe performance of the claimed function.
[17] Claims that do not recite the word "means" can thereby trigger §112(6). The Federal Circuit specifically
stated that it did not "mean to suggest that section 112(6) is triggered only if the claim uses the word 'means.'
The Patent and Trademark Office has rejected the argument that only the term 'means' will invoke section
112(6), see 1162 O.G. 59 n. 2 (May 17, 1994), and we agree."[18]

B. The Triggering Language For Step-Plus-Function Claims

13. While the above excerpts may shed faint light on whether the "means-plus-function" clause is triggered, the
patentee must always bear in mind that §112(6), also affords the use of "step-plus-function" clauses in
process claims. With recent court decisions upholding the validity of software patents and with the
advancement of information technology, which is primarily based upon computer technology, applicants find
"step-plus-function" claiming more convenient than ever.

14. The statute uses terms that might be viewed as having a similar meaning, namely, "steps" and "acts." It
refers to "means or steps," which must be supported by "structure, materials, or acts." It does not state which
goes with which. The word "means" clearly refers to the generic description of an apparatus element, and the
implementation of such a concept is obviously by structure or material.

15. The Federal Circuit interpreted the term "steps" to refer to the generic description of elements of a process,
and the term "acts" to refer to the implementation of such steps.[19] That interpretation, according to the
court, is consistent with the established correlation between means and structure. The court designated
structure and material to go with means, and acts to go with steps. The statute thus provides that an element
in a combination method or process claim may be recited as a step for performing a specified function
without the recital of acts in support of the function. The statute does not require, however, that steps in a
method claim be drafted in step-plus-function form but instead allows for that form.

16. In O.I. Corp., the Federal Circuit stated that a step for accomplishing a particular function in a process claim
may also be claimed without specificity.[20] The price that must be paid for use of that convenience is
limitation of the claim to the activity specified in the written specification and equivalents thereof. The court
noted, however, that claiming a step by itself, or even a series of steps, does not implicate §112(6).[21]

17. The court carefully draws a distinction between step-plus-function claims and means-plus-function claims:
"Merely claiming a step without recital of a function is not analogous to a means plus a function."[22] This
distinction is warranted because while a step-plus-function claim is a process claim, a means-plus-function
claim is an apparatus claim. Step-plus-function claims were not contemplated by Congress during the
enactment of §112(6), which was a response to Halliburton Oil Well Cementing Co. v. Walker .[23] In
Halliburton, the Supreme Court severely limited the permissible scope of means-plus-function claims.[24]
According to the Federal Circuit, if they were to construe every process claim containing steps described by
an "ing" verb, such as passing, heating, reacting, transferring, etc. into a step-plus-function limitation, they
would be limiting process claims in a manner never intended by Congress.[25]

18. In Caterpillar Inc. v. Detroit Diesel Corp., a district court found that use of the terms "providing,"
"determining," "retrieving," and "using" did not trigger §112(6).[26] The case involved a cruise control
patent, with Claim 1 having:

steps of: providing a memory . . . determining when the cruise control is engaged . . .; retrieving one
of the sets [of] data . . . ; retrieving the other set of data . . . ; and using the retrieved data. . . .[27]

19. The district court noted that even though the patentee clearly intended to invoke §112(6), that factor is not
determinative. The court looked to other factors such as the prosecution history and whether the elements at
issue in Claim 1 are result-oriented. The court reasoned that "providing," "determining," "retrieving," and
"using" do not merely describe an achieved result, but are specific acts in themselves. Those acts are
"functional" only in the manner in which all acts are functional. Nothing before the court suggested that the
acts set forth in the claim lacked a "‘reasonably well understood meaning in the art.’"[28]

20. Discovision Associates v. Disc Manufacturing, Inc. is a case that triggered §112(6).[29] The case involved a
patent on a compact disc mastering machine. The contested claim element was the step of "dividing the
frequency of the clock signal by the measure of radius. . . ."[30] The function of that step is "to produce a
disc velocity signal."[31] With little explanation, the court found that §112(6) was implicated because "steps
plus function without acts are present."[32]

21. To determine whether a step clause implicates §112(6), a court looks to whether the claim states the acts for
performing the function. If the acts are not present in the claim, the court invokes §112(6) and looks to the
specification for corresponding acts and equivalents thereof. [33] In short, a step clause triggers §112(6) only
when steps plus function without acts are present.[34]

III. Infringement Analysis: §112(6), Literal Infringement, and the Doctrine of Equivalents

22. To determine whether a patent has been infringed, a judge must use a two-step analysis.[35] First, the claims
are construed to determine their legal effect by examining and resolving, among other things, factual
disputes over the meaning and scope of technical words or terms of art used in the patent.[36] Second, the
properly construed claims are compared to the accused device.[37]

A. Claim Construction

23. The first step, construction of the claim, is ultimately a question for the judge.[38] In construing the claims, a
judge looks to the claims themselves, the specification, the prosecution history of the patent,[39] and, if
necessary, extrinsic evidence for information or to resolve disputes over the meaning of terms.[40] Although
Markman v. Westview Instruments requires the judge to make the ultimate determination about the meaning
and legal consequence of a claim, it does not prohibit him from submitting subsidiary factual disputes to a
jury, even if it does not encourage it.

24. The judge follows the same first step to construe claims containing means-plus-function limitations under
§112(6).[41] However, to complete the construction of these means-plus-function terms, the judge must look
to the structures, materials, or acts disclosed in the patent’s specification, and to their equivalents.[42] To
determine the scope of such equivalents, the district court must resolve questions of fact by resorting to the
expertise of the fact finder.[43] For practical reasons, the resolution of this factual determination is often
made at the same time the fact finder determines infringement.

B. Comparing Claims To Accused Device

25. The second step of the infringement analysis requires a factual comparison of the claimed invention to the
accused device, which is done by the fact finder.[44] To prove literal infringement, the patentee must show
that the accused device contains every limitation in the asserted claims.[45] If tried before a jury, it is the
jury’s factual findings on infringement that are reviewed by the Federal Circuit for lack of substantial
evidence as part of the Federal Circuit’s reapplication of the standard for judgment as a matter of law.[46]

26. A claim of infringement under the doctrine of equivalents modifies this second step by requiring that the fact
finder determine whether differences between particular elements of the accused device and the asserted
claims are insubstantial.[47] However, because they have separate origins, purposes, and applications,
determining equivalence under §112(6) requires an analysis different from that used to determine
equivalence under the doctrine of equivalents.[48]

27. After the judge construes the limitations by identifying structures, materials or acts described in the patent’s
specification and their equivalents as determined by the fact finder, the judge gives the construed claims to
the fact finder, usually a jury, for a determination of infringement.[49] For literal infringement, the fact
finder must determine whether the accused device performs an identical function to the one recited in the
means-plus-function clause.[50] If the identical function is performed, the fact finder must then determine
whether the accused device utilizes the same structure or materials, described in the specification, or their
equivalents.

28. Just as the fact finder’s infringement analysis differs between equivalence under §112(6) and the doctrine of
equivalents, the analytical effect of statements made during patent claim prosecution also differs. Under
§112(6), a statement made during prosecution may confine the range of equivalent structures, materials, or
acts that are directly claimed by the patent. In the context of a doctrine of equivalents analysis, however, the
patentee seeks protection beyond that claimed by the patent directly. As such, the judge’s construction of the
claims--which includes interpretation of claim terms--may not be sufficient to remove from the jury’s
consideration all subject matter that was disclaimed during prosecution.

29. Prosecution history estoppel addresses this problem by excluding equivalents surrendered during
prosecution. Under this doctrine, statements made to overcome prior art rejections estop the patentee from
extending his right to exclude others from making, using, or selling subject matter known to be
insubstantially different from or interchangeable with claimed elements at the time of the alleged
infringement.[51] Although both forms of equivalence require the district court to examine the prosecution
history as part of its construction of the claims, under the doctrine of equivalents, the judge gives the claim,
properly construed to exclude disclaimed subject matter, to the jury. The judge, where appropriate, also
instructs the jury on the possible range of equivalents that it may or may not consider due to prosecution
history estoppel.

IV. Problems With Infringement Analysis on Functional Claims

30. The decisions of In re Donaldson,[52] its progeny,[53] and In re Alappat[54] outline the present state of
patent law with respect to functional apparatus claims, specifically how they must be interpreted in
infringement actions and during the prosecution of a patent.

31. The Alappat decision involved a patent claim for a device used to sample an incoming electrical signal
frequency and record the resulting data, which would ultimately be used to produce a visual waveform.[55]
The claim specifically covered a means for looking up memory locations in a table created by the resulting
data in order to display the data as a smooth line.[56] Following a heated conflict between the USPTO and
the Board of Patent Appeals, the Federal Circuit held that the "means for" claim was sanctioned by §112(6),
and its scope of coverage was limited to the structures disclosed in the specification and their equivalents.
[57] Every judge on the Federal Circuit agreed that the Board of Patent Appeals erred in not applying the
limiting effect of paragraph six to the claim at issue.[58]

32. The court in In re Donaldson similarly ruled that the narrowing effect of §112(6) must be applied by the
USPTO during the patent prosecution stage to claims employing means-plus-function language.[59] The
court firmly stated that

[p]er out holding, ‘the broadest reasonable interpretation’ that an examiner may give means-plus
function language is that statutorily mandated in paragraph six. Accordingly, the PTO may not
disregard the structure disclosed in the specification corresponding to such language when rendering a
patentability determination.[60]

33. Although software can be written in means-plus-function format, it is often useful to write software claims
in step-plus-function format. While Alappat and In re Donaldson may have cleared up confusion and
ambiguity surrounding means-plus-function claim language, they were noticeably silent as to claims
involving step-plus-function language. With respect to functional language, the Federal Circuit has analyzed
primarily means-plus-function claims. It was not until O.I. Corp. that the Federal Circuit addressed the
treatment of step-plus-function claims.[61] The court stated that it first looks to whether a step clause
implicates §112(6) by checking to see whether the claim states the acts for performing the function.[62] If
the acts are not present in the claim, the court invokes §112(6) and looks to the specification for
corresponding acts and equivalents thereof.[63]

A. Mechanical Inventions

34. For apparatus claims, the root of all confusion about §112(6) equivalency lies with the emergence of the
misleading concept of "structural equivalency."[64] The text of §112(6) does not refer to "structural
equivalents." It speaks of "the corresponding structure, material, or acts described in the specification and
equivalents thereof."[65] Some judges, including Judge Rich, have voiced a fundamental, text-based
objection to the concept of structural equivalency.[66] Moreover, structural equivalency has remarkably
shallow roots in U.S. patent law. Prior to the Federal Circuit era, courts referred to structural equivalency
only rarely, in passing, and never in the context of §112(6) determinations. Ever since Judge Nies referred to
structural equivalency in the influential opinion Johnston v. IVAC,[67] the usage of the structural
equivalency concept in connection with §112(6) equivalency has been the rule in Federal Circuit[68] and
District Court opinions.[69] It is important to understand, however, that the concept of structural
equivalency is the product of the lightning-quick absorption of Federal Circuit dicta into U.S. patent law, not
the product of any carefully considered case law evolution that would call for special allegiance.

35. In addition to structural equivalency being unsupported by text or history, a critical flaw of structural
equivalency is that it seems to demand an equivalency comparison that focuses exclusively on physical
structure. Such a narrow focus results in a cramped form of equivalency analysis that provides the patentee
an unduly restrictive literal claim scope. Where §112(6) equivalency extends only to physically "equivalent"
structure, competitors can avoid the literal scope of the claim merely by substituting structure that differs
physically from the structure disclosed in the specification, even if the substitute structure is a known variant
of the disclosed structure, performs the same function as the disclosed structure, and yields the same result
as the disclosed structure.[70] A patentee trying to avoid such an outcome must choose between two
undesirable choices: abandon the means terminology altogether, or disclose explicitly all known structures
for performing the function called out in the means clause.[71]

36. Is that what Congress intended when it injected an equivalency concept into the 1952 Act by way of
§112(6)? It cannot be. If so, the concept of equivalency under §112(6) is meaningless if the patentee must
explicitly disclose known "equivalents." Such an interpretation effectively reads the equivalency concept out
of the statute.

37. Also, such an interpretation is inconsistent with the understanding that §112(6) was intended as a response to
Halliburton.[72] In Halliburton, the Supreme Court invalidated an apparatus claim because it used means-
plus-function language to describe the point of novelty of the invention. The patent stated, among its
elements, "receiving means and means . . . for tuning said receiving means to the frequency of echoes."[73]
The Supreme Court stated:

The language of the claim . . . describes this most crucial element in the "new" combination in terms
of what it will do rather than in terms of its own physical characteristics or its arrangement in the new
combination apparatus. We have held that a claim with such a description of a product is invalid. . .[74]

38. In limiting functional claiming, the Court reacted to the overbroadness and ambiguity of the claim.[75]
These concerns were well justified. After all, overbroadness and ambiguity in the claims of an issued patent
would only serve to defeat the very purpose of our patent laws: promoting the progress of science and useful
arts. The Halliburton Court declared:

In this age of technological development there may be many other devices beyond our present
information or indeed our imagination which will perform that function and yet fit these claims. And
unless frightened from the course of experimentation by broad function claims like these, inventive
genius may evolve many more devices to accomplish the same purpose.[76]

39. Seemingly protective of patent rights, the Supreme Court "set an unreasonably high standard of definiteness
for patent claims."[77] This severe limitation upon the use of functional claiming prompted patent
practitioners to seek the only venue to overrule the Supreme Court: Congressional Action, in other words,
the 1952 Patent Act.

40. Congress, through §112(6), refused to limit the literal reach of means expressions as severe as the Supreme
Court. Congress declared that means expressions would cover the corresponding disclosed structure and
equivalents thereof. By nearly restricting §112(6) equivalency out of existence, however, courts come close
to reinstating Halliburton, not responding to it.

41. The major flaw with structural equivalency is that nearly any minute change in structural geometry seems to
be sufficient to preclude any finding of so-called structural equivalency.[78] This flaw is perhaps best
understood through an example. Through a lucid illustration, Judge Rich challenged the majority’s reading
of §112(6) "and equivalents thereof," as meaning "structural equivalent."[79]

42. Judge Rich demonstrates how the structural equivalency concept falters in even a simple mechanical device.
The illustration poses an embarrassingly simple question: what is the "structural equivalent" of a nail? Such
a question could arise in a literal infringement analysis of a claim that recited a part A, another part B, and
"means for securing parts A and B together in a fixed relationship", where the specification discloses that A
and B are made of wood and secured together with nails.[80] "Nails are commonplace for that purpose and
are not a critical part of the invention--in fact, so far as the invention as a whole is concerned it does not
matter in the least how parts A and B are secured together, so the claim drafter uses a means clause for this
claim limitation, one of the usual reasons for doing so."[81] At first glance, it seems that the scope of
§112(6) equivalency would be large. It seems that of the endless varieties of securing mechanisms, many of
them would be suitable for use in the context of the claimed invention. "Any person skilled in the art can see
that the securing can be achieved equally well or perhaps even better with screws, bolts, or even adhesive."
[82] "These will all perform the identical specified function and for that purpose they are equivalents, the
term used in the statute."[83]

43. A screw, however, is not the structural equivalent of a nail, as Judge Rich points out.[84] Their structures are
very different. What seems unfair then is that the structural equivalency concept could easily be used to deny
§112(6) equivalency for such securing mechanisms. The accused infringer who substitutes screws, adhesive,
or clamps for nails can point to dramatic "structural" differences and argue that there is no structural
equivalency and therefore no §112(6) equivalency. "One could use dowels, or dowels and glue, or lugs on
one piece fitting into holes in the other, or wires, or clamps, and so on without affecting the functioning of
the overall combination constituting the invention sought to be protected."[85] The structural equivalency
concept seems to encourage a regime in which any structure which is not literally a nail is very likely
outside the scope of the means expression. This is a regime in which structural equivalency might as well be
no equivalency at all.

B. Software Inventions

1. Unclear How Much "Structure" or "Acts" To Include In The Specification

44. What is the optimal way to draft a means (or step)-plus-function claim and specification to receive the
appropriate amount of coverage over infringing devices? [86] The answer is not simple. The inclusion of
high level program flow charts, low level computer flow charts or source code listings is no longer necessary
to satisfy the disclosure requirements of 35 U.S.C. § 112, ¶ 1 (hereinafter §112(1)).[87] However, the
requirements of 35 U.S.C. §§ 101, 102, 103, as interpreted by §112(6), may still dictate that the patent
drafter prepare a specification that will exceed the minimum requirements now required under §112(1). In
other words, even though source code listings, flow charts, etc., are not required by §112(1), the patent
drafter may still have to include such descriptions in order get around statutory, anticipation, and
obviousness requirements, as interpreted by §112(6).

45. The drafter of a software patent application may describe an invention in a variety of ways. Consider a
software invention for a method of animating a character on the screen of a video game. The method could
be described at a very high level only in terms of its generalized functions and without any flow diagrams or
source code.

46. With somewhat greater detail, the software could also be described by additionally providing detailed flow
charts that show the functions of the software.[88] The flow charts trace the actual steps that a user would
undertake in the process of the program, without actually providing an example of source code that a
programmer would use in implementing the invention on a computer.

47. With the greatest detail, the drafter could describe the method of animation by additionally providing an
example of source code that a programmer would use in implementing the invention on a computer. The
level of disclosure chosen by a patent drafter is based more on the level of sophistication of the inventors or
the level of development of the technology at the application draft time than the intent of the drafter.
Generally, the more sophisticated inventive entities tend to be large corporations who opt to have
specifications with less detail and, therefore, broader means (or step)-plus-function claims. On the downside,
broader claims are harder to get past the anticipation and obviousness obstacles.

48. Note that by providing source code in the specification, the drafter runs the risk of having a court view the
source code as "structure" or "acts" of a corresponding means (or step)-plus-function claim. Such a narrow
reading of a means (or step)-plus-function claim will likely make the claim too narrow to be of commercial
value. The answer then is seemingly easy: don’t include any source code in the specification. When
construing the claim for infringement purposes, however, the court is going to have to attach the means (or
step)-plus-function claim to some sort of structure. When using means (or step)-plus-function claims for
software inventions, how much source code, if any, should be included in the specification? It is a judgment
call which involves balancing a number of factors, including not only anticipation and obviousness
requirements, but also enablement and best mode requirements.

49. The Federal Circuit demonstrated, in Fonar[89] and Robotic Vision,[90] its view of the software applications
disclosure sufficiency in the context of enablement and best mode under §112(1), which states:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same, and shall
set forth the best mode contemplated by the inventor of carrying out his invention.

50. Fonar and Robotic Vision will have an impact on the level of detail a patent drafter will feel is appropriate to
include in a software patent application.

51. In Fonar, the Federal Circuit held that the best mode requirement of §112(1), disclosing the software used in
a magnetic resonance imaging invention,[91] was satisfied merely by describing the functions of the
software without actually including in the specification either source code or process flow charts. According
to the court, writing source code, whose function is disclosed in the specification, is normally within the
capability of "any person skilled in the art" to prepare without undue experimentation. Judge Lourie stated
that

[a]s a general rule, where software constitutes part of a best mode of carrying out an invention,
description of such a best mode is satisfied by a disclosure of the functions of the software. This is
because, normally, writing code for such software is within the skill of the art, not requiring undue
experimentation, once its functions have been disclosed. It is well established that what is within the
skill of the art need not be disclosed to satisfy the best mode requirement as long as that mode is
described. Stating the functions of the best mode software satisfies that description test . . . . Thus,
flow charts or source code listings are not a requirement for adequately disclosing the functions of
software.[92]

52. In Robotic Vision, the Federal Circuit held that the best mode requirement in §112(1) was not violated by a
patent[93] that did not use the word "software" when it was clear that using software was the only mode that
existed for practicing the invention and that the use of software with this invention was plainly apparent to
"any person skilled in the art." The inventors disclosed a method of using a three-dimensional sensor in
order to scan and inspect the leads of integrated circuit chips. Judge Lourie, again speaking for the court,
stated that

it is plainly apparent that a computer, operating under software control, is to be interfaced to the
device for controlling the movement of the sensor. Something must be connected to the device for
providing control signals to the motors and for receiving information from the linear encoders
concerning a position of the sensor, and there is no dispute that that something is a computer . . . .
From the record before us, it is clear that a software program was involved in the carrying out of the
invention and that no other mode existed.[94]

53. As stated by Judge Lourie, the patent therefore complied with the best mode requirement because the use of
software was plainly apparent to one skilled in the art and was implicit in the disclosure as the best mode of
carrying out and implementing the invention.

54. These two cases allow software invention disclosures that merely include a set of functions that the
computer is to perform in carrying out the invention. The disclosures do not provide any source code or even
any flow charts for use in creating such source code. Fonar and Robotic Vision represent a recognition by the
Federal Circuit that (1) "one of ordinary skill in the art" of computers would be able to reduce such a
disclosure of generalized functions to software that implements the disclosed invention without undue
experimentation and that (2) disclosures that have merely the generalized functions of the software invention
do indeed satisfy the statutory best mode and enablement requirements of §112(1).

55. The Federal Circuit seems to have realized, through Fonar and Robotic Vision, that a programmer with
ordinary skill can produce programs based upon minimal disclosures. More importantly, the Federal Circuit
seems to have realized that in general a programmer with ordinary skill can reduce functional disclosures to
software without "undue experimentation."

56. Due to the relaxed disclosure requirement, however, the patent drafter is left confused as to how much detail
in the disclosure is the appropriate amount of detail. As a practical matter, drafters must balance the rules of
enablement against the interests of the inventor in broadly covering potential infringers. Disclosures with
less detail tend to be broader. According to Fonar and Robotic Vision, less disclosure still enables the
invention.

57. An important question that remains: how little disclosure is necessary to enable the invention? The answer is
that it depends. Without a great amount of Federal Circuit guidance, it is safe to say that complex software
inventions generally call for more detail than simple software inventions. For example, a software invention
for a method of controlling a global positioning system requires more disclosure than a software invention
for a computerized method of controlling the power output of a toaster. The disclosure for controlling the
global positioning system may require additional "structure" or "acts" in order to enable the invention, while
the disclosure for controlling the power output of the toaster may require additional "structure" or "acts" in
order to get around anticipation and obviousness.

2. "Function" Is The Most Important Part Of Many Software Inventions

58. It would be ill-advised to suggest that functionality is the most important aspect of all software inventions.
For some software inventions, the underlying structures or acts are the crux of the invention.[95] For
example, object-oriented programming is by definition very structured and is rapidly becoming the preferred
method for developing software.[96] Most object-oriented programs are written in the "C++" or "Java"
programming language.[97] "An object-oriented program is written by designing each object separately, and
once the individual objects are implemented, they are connected together in a coherent fashion resulting in a
modular system."[98] Such a framework sounds a lot like an apparatus claim to a mechanical invention,
which tends to have a definite structure.

59. "Object-oriented programming objects are software elements comprising data structures that facilitate
operations on the object’s data."[99] "Together, these elements enable objects to model virtually any real-
world entity in terms of its characteristics as represented by its data elements and its behavior as represented
by its data manipulation functions."[100] "Objects can model concrete things like people and computers, and
they can model abstract concepts like numbers and geometric figures."[101] "The benefits of object
technology derive from three basic principles: encapsulation, polymorphism, and inheritance.[102]
"Software developed using these three principles has inherent structure."[103]

60. On the other hand, traditional methods for developing software do not lend themselves to a clear structure.
Consider, for example, a procedural program that is written in pure source code (in other words, without
software objects to encapsulate source code and the algorithms that implement their actions.) It would be
very difficult to identify the structure of the procedural program because it is probably disorganized. The
procedural program was likely written by a programmer’s stream of consciousness without an organized
plan of how the internal functions interrelate. The level of structure of the program depends on how
organized the programmer was in writing it. Does that mean this disorganized program is entitled to less
protection than one that is more structured, like an object-oriented program? Under the current patent
regime, the answer is yes because novelty of an invention is determined by its structure or acts rather than its
function or the particular problem being solved.[104] Without identifiable structure or acts, a court cannot
determine the point of novelty or whether a claim has been infringed.

61. Before the advent of object-oriented programming, software was implemented in higher level languages,
such as "PASCAL" or "C," using procedural programming.[105] Procedural software is a means to
implement algorithms and other processes rather than a set of objects having structure, function, and
relationships.[106] "Procedural programming is not inherently modular, nor does it facilitate portability as
does object-oriented programming."[107] "Claiming software as objects is an efficient method for
determining the scope of an invention because of the inherent delineation between the elements of an
object."[108] "Software objects are differentiated by comparing the instance variables and methods as well
as their function and relationship to the whole program.[109] In addition, developers are not blindly working
through layers of code because the framework provides architectural guidance and modeling."[110]

62. Because of §112(6), the difference between object-oriented programming and procedural programming is
even more pronounced. Section 112(6) forms a friendly relationship with object-oriented programs because
of their inherent structure. On the other hand, §112(6) and procedural programs are likely to form a rocky
marriage at best because the structure of a procedural program can be difficult to identify. Unfortunately,
programs written in object code are more readily protected than those that are not because the structure of
object code is easy to determine. That does not mean, however, that object-oriented programs require more
creative genius than procedural programs. The opposite is probably true.

63. The underlying objects of an object-oriented program typically cannot be identified by looking at the
program’s behavior on the screen. In such a case, a potential infringer could write an object-oriented
program that behaves identically to the patented program but has different objects in the source code. Would
that mean the new program, which functions identically, has a different structure? Yes, the structure and acts
of the underlying source code are necessarily different because the objects are different. Would the new
software be infringing under the patent laws? It would not be infringing under literal infringement or the
doctrine of equivalents because the accused device would not have substantial similarity to the patented
program. In other words, the structure (or acts) of the accused device is not substantially similar to the
structure (or acts) of the patented invention. Such a result seems unfair to the patentee because a court, using
the current infringement analysis, is forced to hang its hat on a comparison of structure (or acts), which is
likely not the crux of the software patent.

64. The important part of many software inventions is not the underlying "structure" or "acts." Rather, it is how
the software functions.[111] To illustrate the importance of software functionality, consider an invention for
a method of animating a character on the screen of a video game. Assume the inventor used procedural
programming, that is, source code without objects. Nobody playing the video game cares about the
underlying program that makes the character run up a flight of stairs. In fact, there are undoubtedly
numerous ways to set up a program to create the animation. The program might be written in several
different languages, including PASCAL or C. One program might have twenty "For" loops, while another
might have just two. One program might be more efficient with the use of RAM than another. A skilled
programmer might find it impossible to determine the intended structure of the underlying program. In the
end, the underlying source code is not the invention anyway. The essence of the invention is the software’s
function, that is, animating the character to run up the flight of stairs on a computer screen.

65. Furthermore, the primary reason for writing a program in source code without objects is performance.[112]
Objects tend to slow down processing time. In other words, the computer processor (or "chip") has a harder
time processing object code because although object code is more organized, it is generally less efficient
with use of the chip. The purpose of object code is to package source code in neat units for easy reading and
debugging, not to allow efficient use of the chip.

66. Software must sometimes be "real time" and written in source code without objects. Consider, for example,
an invention for a method of modeling real world conditions on a flight simulation system.[113] For
performance reasons and depending on the processor speed, programming in source code without objects
may be desirable. The programmer may even write the program in assembly language for even greater
performance. When a user turns the pilot wheel of the flight simulation system, the software must respond
instantaneously and display an image that models real world conditions. Like the animation program, even a
very skilled programmer may find it impossible to determine the code’s intended "structure" or "acts," which
are unimportant anyway. The important aspect of the flight simulation system is its function, that is,
modeling real world conditions and allowing the chip to process instantaneously.

67. So what’s the big deal? The big deal is that novelty[114] under §112(6) is determined by the structure (or
activity) of its parts rather than by its function or the particular problem being solved.[115] The animation
system or the flight simulation system can, therefore, receive no protection under the current patent regime
unless it is organized into identifiable "structure" or "acts." "Structure" or "acts" can be provided by object
code. However, forcing a procedural program into identifiable objects may be artificial because function is
typically the important part, not structure. Forcing a procedural program into object code may even take
away from the program’s all important function. For example, forcing the flight simulation program into
objects would likely decrease performance and take away from its real-time behavior.

V. Tuning-up Infringement Analysis

A. Section §112(6) Should Be Fused With The Doctrine Of Equivalents

68. The difference between equivalency under §112(6) and that under the doctrine of equivalents is somewhat
artificial.[116] An equivalence determination under §112(6) is first made to set the scope of the claim for
literal infringement purposes. A second equivalence determination is made in the absence of literal
infringement under the doctrine of equivalents. The analyses for determining equivalence under the so-
called doctrine of equivalents are often the same as equivalence determinations under §112(6).[117]

69. The Supreme Court in Warner-Jenkinson v. Hilton Davis Chemical changed the doctrine of equivalents
analysis so that it is applied on an element basis rather than on the invention as a whole.[118] Because of
this change, the equivalents analysis for functional claims under §112(6) and under the doctrine of
equivalents converge to a nearly identical analysis. Rather than having the current separate infringement
analyses, some commentators think the courts should embrace a combined equivalents analysis without
distinguishing between literal and non-literal infringement.[119]

70. One specific way of combining the analyses would be to measure §112(6) equivalents as of the time of
infringement,[120] like equivalents under the doctrine of equivalents. Later-developed technology that is
equivalent under the doctrine of equivalents sense would presumably be equivalent under §112(6). A finding
of no §112(6) equivalency would preclude a finding of equivalency under the doctrine of equivalents. The
doctrine of equivalents would only be reserved for cases in which the accused device or process satisfies
§112(6) equivalency, but does not carry out the identical function recited in the claim.[121] In such cases, if
the accused device or process nevertheless carries out substantially the same function as recited in the claim,
the doctrine of equivalents would be satisfied for the claim limitation, absent the existence of other
limitations such as prosecution history estoppel.

B. The Federal Circuit Should Expand The Fair Range Of Equivalents For Software Patents

71. In Warner-Jenkinson, the Supreme Court noted a number of competing equivalency standards.[122] The so-
called "triple identity" standard set out in Graver Tank requires that the accused product or process perform
the same function in the claim in the same way and produce the same result as the corresponding recitation
in the claim.[123] The "interchangeability" standard determines whether one of ordinary skill in the relevant
art would have recognized the interchangeability of a particular element of the accused product or device
with the corresponding recitation of the claim.[124] The "insubstantial differences" standard inquires as to
whether the structure, material or acts disclosed in the specification represents an insubstantial change which
adds nothing of significance to the corresponding element of the accused process or product.[125]

72. The Supreme Court refused to elevate one standard over the other, while recognizing that one standard may
be more suited to a given technology than another. The Court went on to recognize that "while the triple
identity test may be suitable for analyzing mechanical devices, it often provides a poor framework for
analyzing other products or processes."[126] This dicta calls into question the applicability of the "triple
identity" test to software inventions because many software inventions are essentially processes. Are the
other equivalency tests (i.e., "interchangeability" and "insubstantial differences") appropriate for analyzing
infringement of software patents? Or is an entirely new schema in order?

73. After Warner-Jenkinson, the Federal Circuit is now charged by the Court to consider whether the Graver
Tank tripartite test has applicability to other inventions, such as software, as well as mechanical inventions.
Also, the Federal Circuit will hopefully clarify whether the use of structural or activity comparisons is
appropriate for equivalency determinations, whether under §112(6) or the doctrine of equivalents, to
software. For starters, the Federal Circuit has acknowledged in Fonar and Robotic Vision the high skill level
of those in the computer arts to write software based merely on the preset functions of that software.[127]
This acknowledgement should lead the Federal Circuit to expand its fair range of equivalents in litigation
involving software patents.

VI. Conclusion

74. Using the Supreme Court’s infringement analysis on §112(6) software claims is problematic. Case law
precedents that deal with §112(6) are outgrowths of In re Donaldson, which involved a mechanical
invention. Mechanical structures do not have the form of software inventions. The techniques for describing
mechanical structures are unsuitable for describing software inventions or their underlying code. It is true
that a programmer can provide definite "structure" or "acts" by using object-oriented programming
techniques. Such organization, however, is more important to the programmer in reading and debugging
code, and less important to the functionality of the software. Forcing a program into identifiable objects may
be artificial and is likely to take away from the performance of the program. Unfortunately, even where
software is concerned, a triggering of §112(6) requires a court to look to the "structure" or "acts" to
determine if an accused device or process infringes. Such a focus will likely lead to unfair results for many
software patentees. A proposed solution is for the Federal Circuit to expand its fair range of equivalents in
litigation involving software patents.
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